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Page 1

isolation of water-invaded producing
formations in the perforation zone. The
aim is to provide economical use of
patch material. Hydraulic packers with
packing elements and a patch mounted
thereon are lowered on pipes. Then the
upper end of the lower packing element
of the hydraulic packer is positioned
opposite the lower boundary of the leaky
interval. The length of the patch is
calculated using a mathematical formula,

« The packing elements of the packer are

set on the terminal portions of the patch,
and the patch is expanded over the entire
length by creating excess pressure in the
packing elements of the packers and in
the interpacker zone. Such a disposition
of the patch ensures that it and the casing
are maintained in the interval weakened
by holes. 4 drawings.
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The invention relates to the oil production industry, and specifically to methods for
casing repair and also isolation of water-invaded producing formations in the perforation
zone.

The aim of the invention is to provide economical use of patch material.

Fig. 1 shows a hydraulic straddle packer with patch mounted thereon in the run-in
position; Fig. 2 shows the same, while its packing elements are being set on the patch; Fig. 3
shows the same, while the terminal portions of the patch are being squeezed against the
casing; Fig. 4 shows the same, on completion of squeezing of the terminal
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portions and deformation of the middle portion of the patch until it touches the inner surface
of the casing.

The method for placing the patch in a leaky interval of casing is carried out as
follows.

Metal patch 4, which is secured in the packer by stops 5 and 6, is mounted on a
hydraulic packer including upper 1 and lower 2 packing elements, between which is disposed
differential valve 3. The distance between packing elements 1 and 2 is established depending
on the length of the patch, determined according to an equation, and the condition that
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packing elements 1 and 2 be completely covered by the terminal portions of the patch.
The length of the patch is selected according to the following equation:

[ paf-24)
L=Io+2t/m+M

E-(c*-1))°

where L is the length of the patch, m;

Iy is the length of the leaky interval of casing, m;

Ipe is the length of the packing element of the hydraulic packer, m; ‘

P is the pressure in the hydraulic packers while squeezing the terminal portions of the
patch, MPa;

lis the distance from the wellhead to the upper boundary of the leaky interval of
casing, m;

E is the elasticity modulus of the material of the pipes on which the patch is lowered,
MPa; ~
C'is the ratio of the outer diameter to the inner diameter of the pipes on which the
patch is lowered;

K is Poisson’s ratio for the material of the pipes on which the patch is lowered.

The packer with patch 4 is lowered on the tubing (not shown) into casing 7 to the
leaky interval Iy of the casing that is weakened by holes 8. Lower packing element 2 is placed
so that its upper end is opposite the lower boundary of the interval lo. Here the distance
between the lower end of the upper packing element 1 and the upper boundary of interval /y

P-1(1-2
is the quantity a, equal to 2 E ( = :t) » taking into account the elongation of the tubing

during placement of the patch. Excess pressure on the order of 2-3 MPa is created in the
packer, and packing elements 1 and 2 are set in the terminal portions of patch 4 (Fig. 2). The
pressure in the packer is raised and the corresponding terminal portions of the patch are first
expanded by packing elements 1 and 2 (Fig. 3). After this, differential valve 3, which has
been preset to the specified pressure, is opened and the middle portion of the patch is
expanded by the working fluid. The pressure in the packer is raised to the calculated Py

ensuring that the terminal portions of the patch are squeezed
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by pressure Py, where the middle portion of the patch in the interval I is deformed by the
calculated pressure Py << P} until it touches the inner surface of the casing, to eliminate
loading on interval /g (Fig. 4). During placement, patch 4 together with the packer is moved
relative to the interval /g of the casing by a distance a /2, but owing to the choice of patch
length and its corresponding orientation before placement relative to lower boundary of
interval Jo, the terminal portions of the patch, squeezed against the casing, will be located
beyond interval /g at equal distances of a/2 from its corresponding boundaries. Such a
disposition of the patch ensures that it is maintained in the casing in the interval weakened by
holes.
Claim

A method for placing a patch in a leaky interval of casing, including lowering on
pipes hydraulic packers with packing elements and a patch mounted thereon, setting the
packing elements of the packer in the terminal portions of the patch, and expansion of the
patch over the entire length by creating excess pressure in the packing elements of the
packers and in the interpacker zone, distinguished by the Jact that, with the aim of making
economical use of the patch material, after lowering the patch, the upper end of the lower
packing element of the hydraulic packer is positioned opposite the lower boundary of the
leaky interval, and the length of the patch is selected according to the following equation:

( Pafi-20))
TR

where L is the length of the patch, m;
Iy is the length of the leaky interval of casing, m;
Ipe s the length of the packing element of the hydraulic packer, m;
P is the pressure in the hydraulic packers while squeezing the terminal portions of the
patch, MPa;
['is the distance from the wellhead to the upper boundary of the leaky interval of
casing, m;
E is the elasticity modulus of the material
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of the pipes on which the patch is lowered, MPa; :
C is the ratio of the outer diameter to the inner diameter of the pipes on which
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the patch is lowered;
p is Poisson’s ratio for the material of the pipes on which the patch is lowered.

[figures under columns 5 and 6]

[see Russian original for figure] [see Russian original for figure]

Fig 1 Fig. 2
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[see Russian original for figure] [see Russian original for figure)
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